Repeated amphetamine administration induces a prolonged augmentation of phosphorylated cyclase response element-binding protein and Fos-related antigen immunoreactivity in rat striatum.
Semi-quantitative immunocytochemistry was used to investigate the levels of cyclase response element-binding protein, phosphorylated cyclase response element-binding protein, Fos and Fos-related antigen immunoreactivity in the striatum of rats after acute or repeated amphetamine administration. Rats were perfused 20 min (phosphorylated cyclase response element-binding protein) or 2 h (cyclase response element-binding protein, phosphorylated cyclase response element-binding protein, Fos, Fos-related antigen) after a single injection (5 mg/kg, i.p.) or five daily injections of amphetamine. The latency to onset of stereotypical behaviors was significantly reduced in rats exposed to repeated amphetamine as compared to acute amphetamine, indicating development of behavioral sensitization. Cyclase response element-binding protein immunoreactivity was not altered in the dorsal or ventral striatum following acute or repeated amphetamine. Phosphorylated cyclase response element-binding protein immunoreactivity was significantly induced 20 min, but not 2 h, following acute amphetamine, whereas a significant induction of phosphorylated cyclase response element-binding protein immunoreactivity was found 20 min and 2 h after repeated amphetamine in the dorsal striatum only. Fos immunoreactivity was significantly induced in the dorsal striatum following acute and repeated amphetamine. Fos immunoreactivity in the core of the nucleus accumbens was significantly increased following repeated amphetamine only. Acute amphetamine induced, and repeated amphetamine further augmented, Fos-related antigen immunoreactivity in the dorsal striatum, while not affecting Fos-related antigen immunoreactivity in the nucleus accumbens. These data demonstrate that repeated amphetamine administration results in a prolonged induction of phosphorylated cyclase response element-binding protein and Fos-related antigen immunoreactivity in the dorsal striatum, indicating that alterations in striatal gene expression associated with the development of behavioral sensitization may be mediated, in part, by these transcription factors.